Gabapentin selectively reduces persistent sodium current in injured type-A dorsal root ganglion neurons.
It has been confirmed that the voltage-gated persistent sodium currents mediate the generation of subthreshold membrane potential oscillations (SMPOs) and contribute to shaping repetitive firing. Our previous study indicated that gabapentin (GBP) administration induced a dose-dependent inhibition of SMPO in chronically compressed dorsal root ganglion (CCD) neurons. To investigate the mechanisms and possible site(s) of action of GBP, the persistent sodium currents (I(NaP)) were measured and the effects of GBP on I(NaP) were examined in CCD neurons electrophysiologically in vitro. DRG neurons possess slow TTX-sensitive inactivating sodium currents that significantly contribute to the generation of membrane oscillations by amplifying the resonance behavior. GBP reduced the resonant amplitude of DRG neurons as well as inhibiting the firing and SMPO induced by injection current, which was strongly due to the inhibitory effect on persistent sodium currents. Furthermore, we found that GBP (1-20 microM) administration inhibited the persistent sodium currents in dose-dependent manner, while the changes of K(+) and Ca(2+) current minimally contributed to the effect of GBP on oscillation and resonant behavior of DRG neurons. In contrast, the amplitude and voltage-dependence of transient sodium current were unchanged by GBP. The results suggest that GBP decreased the amplitude of resonance and abolished the SMPO of A-type DRG neurons through the inhibition of I(NaP), and thus inhibited the SMPO dependent repetitive and bursting firings.